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Pee associated with bird migration, spatial orientation, and navi- 

gation have stimulated considerable interest among biologists and 
others. During the last two or three decades increasing numbers of investi- 
gators have studied these problems, and their efforts have been greatly aided 
by the introduction of new sophisticated equipment and techniques. One of 
these recent approaches has been the application of radio-tracking equipment. 
This paper is the result of one attempt to use such equipment. 

Prior to the availability of telemetry equipment, experimental birds were 
only observable at release times, possibly for a short period thereafter, and 
occasionally upon return. Seldom was it possible to determine the actual 
routes taken by homing birds or their apparent responses to environmental 
clues while en route. Exceptions to this statement are Griffin’s and Hock’s 
(1949) airplane tracking of Herring Gulls (Larus argentatus) and Gannets 
(Morus bassanus) and Hitchcock’s (1952) and Griffin’s (1952) airplane 
observations of pigeons (Columba livia). These data, however, were in- 
sufficient to indicate the procedures involved in avian homing. 

During the summers of 1963 and 1964, I conducted orientation experiments 
with 50 adult Herring Gulls, 323 adult and subadult Ring-billed Gulls (L. 
delawarensis), 56 juvenile Ring-billed Gulls, and 294 Ring-billed Gull chicks 
from a colony near Rogers City (Presque Isle County), Michigan. My ob- 
jectives were: (1) to examine the orientation requirements of each species; 
(2) to evaluate the homing and orientation abilities of both species; and (3) 
to determine the behavioral mechanisms and environmental factors associated 
with orientation as performed by these species. 


METHODS 


Adult Herring Gulls were captured with nylon snares, color-marked with alcohol 
soluble biologieal stains, and subjeeted to typtcal homing trials. During 1964, the gulls 
were anesthetized with Equito] (4.5 ml/kg) and transported to rcleasc sites in burlap bags. 
This paper pertains to one aspect of the study, the behavior of 41 Herring Gulls that were 
radio-tracked during homing flights from release sites located up to 110 milcs from the 
eolony (Table 1). Traeking distanees for individual gulls ranged from 3 to 138 miles. 
Seven other gulls were equipped with transmitters but they were not tracked more than 
one mile because of transmitter failure, signal interferencc, or undetermined factors. 
The results discussed at this time are based on a total 1307 miles of radio-traeking and 
at least 285 radio-eontaet hours with experimental birds. 

The radio-traeking equipment used during this study and some of the problems associ- 
ated with the field application of this technique have been discussed previously (Southern, 
1963, 1967). Two mobile units were used and each vehiele was manned by at least two 
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TABLE l 
SUMMARY OF RELEASE SITES AND Success RATES FOR RADIO-TRACKED HERRING GULLS. 


Distance of Release Sites from Colony 


10 20 30 40 50 60 80 110 

miles miles miles miles miles miles miles miles 
No. tracked 5 14 4 4 4. 3 4 3 
No. returned 5 8 4 3 3 2 2 2 


4] tracked; 29 returned; success rate 70.8 per cent. 


persons, a driver-receiver operator, and a recorder-map reader. One pcrmanecnt station 
antenna was also maintained. 

Twenty-nine (70.8 per cent) radio-tracked Herring Gulls returned successfully (Table 
4) in periods ranging from 40 minutes (10 miles to release site) to 151 hours (30 miles). 
Eightcen of the 29 successful gulls were tracked during all, or most of their journey. The 
other returning individuals, and also those failing to home were tracked for periods 
ranging up to five hours. Their complete flights were not tracked for several reasons, 
eg.: (1) a lack of adequate roads for use by tracking vehicles; (2) several gulls landed 
and remained at the same location for several hours and radio contact was eventually 
discontinued because of operator fatigue or other obligations; (3) prolonged flights by 
gulls in directions other than homeward resulted in the cessation of tracking operations; 
and (4) transmitter signals were lost as a result of human error, environmental factors. 
or equipment malfunction. Although several gulls were tracked over meandering routes 
of 100 or more miles, the farthest release site from which a gulls entire homing flight 
was tracked was 60 miles. 

No attempt was made to initiate long-range trials since considerable information was 
avatlable for Herring Gulls (Griffin, 1943; Matthews, 1952). I decided that the shorter 
trials, up to about 150 miles outside of the normal feeding range, would provide con- 
siderable data regarding the necessary environmental clues, homing success rates. and 
general orientation behavior. Results from such trials should also provide some in- 
formation regarding the factors associated with orientation during longer flights by this 
specics. Results from various studics tend to substantiate this contention (Kramer, 1961). 
Regardless of the type of homing study conducted, the conclusions which are drawn 
must always be restated in terms applicable to bird migration. 


RESULTS 


Flight patterns of successful homers.—Twelve (66.6 per cent) of the 18 
Herring Gulls that were tracked for significant distances pursued south, east, 
or southeast courses during early flight periods, i.e., after initial departure. 
The other six gulls selected north (two), west (two). northeast (one), or 
southwest (one) as preliminary headings. The selected departure direction 
was often followed for a half mile or more before a change was made. In 
most cases (89 per cent). the initial heading was followed for about one-half 
mile and then it was altered by erratic or zigzag flight, with a half mile or 
less being flown in each of a variety of directions. In a few instances, a par- 
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Frc. 1. Exemplary route of a radto-tracked Herring Gull released about 20 miles west 
of the colony. The colony is located on the peninsula east of Rogers City. Key to 


symbols: * = release site; o = period of circling behavior; —> = direction of flight. 


ticular route was maintained for about two miles before a different heading 
was selected. The fluctuating flight patterns involved as few as four headings 
and as many as 14. Repetition of easterly or southerly courses was common 
during prolonged pertods of zigzag flight. Such behavior was occasionally 
interrupted by one or more circles that varied in diameter from a few yards 
to over one-half mile. The flight path of a Herring Gull tracked from its release 
site 20 miles west of the colony is illustrated in Figure 1. It is presented 
as a typical example of the type of information that was recorded for each 
homing flight. 

The circling and erratic patterns were often followed by periods of straight 
flight which lasted for perhaps several miles. Ten (45.4 per cent) of the 22 
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Herring Gulls released between 10 and 30 miles west of the colony followed 
a course leading to some point on Lake Huron, usually Hammond Bay, which 
was located north of the colony and represented the nearest large body of 
water. Two of these gulls returned home promptly—in 40 and 50 minutes— 
from this point by routes over the water, but within one-half mile of the 
shoreline. The other eight birds spent extended periods of time on the water 
and occasionally made additional exploratory flights. These gulls required 
from 3 to 36 hours (average 17 hours) to return. A few individuals failed to 
return from this location and one gull, that was released 20 miles west of the 
colony, homed successfully without deviating its course toward Hammond 
Bay. It departed eastward, and pursued a fairly direct route to the colony 
after performing a few circles and zigzags. The entire flight required 50 
minutes. 

Twelve of the 22 Herring Gulls released up to 30 miles west of the colony 
departed along north, west, northwest, or northeast routes. Seven of the 12 
returned in periods ranging from 3 to 151 hours (average 52 hours). Two 
gulls pursued northward courses toward a large inland lake (Black Lake) 
near Onaway. Both birds landed and remained on the lake for significantly 
long periods. Their courses between Black Lake and home were not deter- 
mined, but one had a homing time of 85 hours, and the other 15] hours. In 
these instances, it seems that “incorrect” initial headings resulted in greatly 
increased average homing rates. 

Individuals released at more distant sites, up to 110 miles. performed 

similarly with respect to general flight behavior. Only one Herring Gull was 
tracked during its complete homing flight from a site 60 miles from home. 
This bird was released near Little Traverse Bay (Emmet County) on Lake 
Michigan and spent six hours on the water preening, bathing, and just 
sitting. Thereafter, it flew southeast, zigzagged, circled, and then resumed 
a southeast course. This route was altered later and the gull followed a 
fairly direct path eastward to the colony. The flight lasted approximately 
two hours. Each gull released at locations along the other Great Lakes, or 
large inland lakes, reacted positively to these features and usually landed on 
the water. One of these birds returned from Lake Superior (110 miles from 
home) after I discontinued tracking operations following a three hour wait 
for tts departure. It returned 21 hours later. A Herring Gull released 105 
«miles north-northwest, but inland from Lake Superior, followed an erratic 
course, changing directions 14 times in 12 minutes. Its flight path was not 
tracked for more than 20 minutes because roads were unavailable. This bird 
required 125 hours to return. 


Gulls that successfully homed from distant locations exhibited the behavior 
patterns discussed in this section. but such activities were not unique to 
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successful individuals. Gulls that proved to be unsuccessful also zigzagged, 
circled, and altered their flight in other ways. There were, however, a few 
differences in flight patterns of the two groups and these will be discussed 
after I have described the remaining two categories. 

Flight behavior of homing failures —Six Herring Gulls failed to return 
from distances ranging up to only 30 miles from the colony. These indi- 
viduals were tracked for distances totaling 170 miles and contact was main- 
tained for about 45 hours. Only one of the six gulls departed on a south- 
easterly course. After circling and changing headings numerous times, it 
flew north-northeast to Hammond Bay. Its particular course headings were 
followed for various distances (e.g., 0.5, 1.0, 4.0, and 7.0 miles). One other 
gull from this group was tracked to Hammond Bay, but its original departure 
flight of 0.5 miles to the north was followed by turns to the east for 3 miles, 
north 10 miles, and finally northeast 4 miles to the Bay. It landed on the 
water, remained for a short time, and later flew parallel to the shoreline for 
about two miles toward the colony; however, it never returned. It seems 
unlikely that these two individuals would get this close to home and then be 
unable to find their way over the remaining distance. It is more likely that 
the gulls failed for other reasons, possibly because of a motivation loss (i.e., 
tendency change) which resulted from handling procedures during prepara- 
tion for release. It is also possible, although unlikely, that both transmitters 
ceased to function after I left the birds at the above mentioned location and, 
as a result, I was unable to record their return. 

The other homing failures in this distance category departed to the north, 
west, or northeast. One of these was tracked for 18 miles, to within seven 
miles of the colony, before contact was lost. The apparent failure of this 
bird to return might also be explained by one of the possibilities given 
previously, rather than by disorientation. The cause for loss of radio- 
contact was not determined. 

There were six homing failures from distances ranging from 40 to 110 
miles. Each individual circled and zigzageged soon after departure from release 
sites and two headed in homeward directions. The six gulls were tracked for 
227 miles and for periods totaling 38 hours. In general, their behavior was 
comparable to that of birds failing to return from shorter distances. 

Activities of delayed homers.—This discussion is not really distinct from 
the previous two topics. The behaviors described herein were also performed 
by members of the successful and unsuccessful groups. 

Answers to several of the questions that continually recur during homing 
experiments may result from a knowledge of the activities and whereabouts 
of the birds that required, or took, unusually long periods of time to return 


from trials. Radio-tracking procedures enabled me to determine some pre- 
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liminary answers to these questions even though I was unable to continually 
follow all gulls that were equipped with transmitters. Three factors usually 
contributed to slow homing rates and to periods of extended absence: (1) ex- 
tensive flights in non-homeward directions; (2) long periods spent in other 
than flight activity; and (3) hesitancy to enter the colony or increased 
wariness of the experimenter after return. 

Several individuals were tracked for significant distances, up to 100 miles, 
in other than homeward directions. These flights might represent attempts 
to search for the familiar area or landmarks associated therewith, or they 
may be indicative of disorientation. The types of circling and zigzag patterns 
described previously were often repeated during such flights. These behaviors 
resembled the theoretical search patterns described by Griffin (1955). 
Searching, as recorded by radio-tracking, is not, however, as regular in 
pattern or as consistent in occurrence as those diagrammed by Griffin. It is 
interesting that many gulls eventually homed after flights of this nature; 
however, the factors associated with their eventual ability, or desire, to return 
were not determined. Radio-tracking data showed, at least in a few cases, 
that the eventual homeward flights were not direct, but usually involved 
zigzag patterns. 

At least nine radio-tracked Herring Gulls landed in fields or on lakes and 
remained there for fairly long periods. Several untracked individuals be- 
haved similarly. Occasionally these landings occurred immediately after 
release, particularly when gulls were freed near lakes or at night: but, 
on other occasions, the birds landed after traveling 15 or 20 miles. Recorded 
duration of such “rest periods” ranged from 15 minutes to 6 hours. It is 
possible that particular individuals remained even longer in one place since | 
usually discontinued tracking operations after the experimental subject 
remained at one location for three hours. “Rest sites” varied from lakes to 
open fields near release sites to similar areas located adjacent to the colony. 
Herring Gulls tracked along the south side of Lake Superior appeared attracted 
to flocks of local Herring Gulls whereas Herring Gulls released closer to 
home and Ring-billed Gulls released at all sites failed to show comparable 
tendencies. Several Herring Gulls spent at least three hours with these 
local groups of Lake Superior Gulls. There was no indication that this social 
attraction had any influence on orientation success. Gulls known to associate 
with local flocks required from 24 to 125 hours to return from a site 110 
miles away. 

The increased wariness of some individuals was mentioned earlier. Radio- 
tracking results showed that particular gulls spent several hours on the water 
or feeding near the colony prior to their actual return. Other birds returned. 
but were extremely nervous and departed when the observers approached. 
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Awareness of this type of behavior creates some concern regarding the 
accuracy of figures denoting homing success of non-tracked subjects used 
in this study and others. l 

Comparison between en route behaviors of successful and nonsuccessful 
Herring Culls—There were no obvious differences, of apparent significance, 
between en route flight behavior of successful and unsuccessful Herring 
Gulls. Both groups performed pertodic circling and zigzag patterns which 
were interspersed with straight flights ranging up to 10 miles in length. A 
variety of temporary course headings (4 to 14) were followed by particular 
individuals of each group. Gulls released adjacent to large bodies of water 
usually landed. Birds that encountered lakes or open fields after departure 
from release sites also landed occasionally. 

A few behavioral variations were apparent. The primary difference existed 
in departure directions. Approximately 68 per cent of the successful Herring 
Gulls departed to the east, south, or southeast which often represented the 
homeward direction. In contrast, only 25 per cent of the Herring Gulls that 
failed to return selected one of these three directions. This might seem to 
suggest that departure directions are indicative of homing ability; however, 
observational data failed to support this possibility. The other apparent 
behavioral difference pertained to the relative amounts of zigzageing. Suc- 
cessful gulls zigzagged less during homing flights. Several directions were 
pursued for various distances by the successful birds but the routine was not 
repeated as often nor did they pursue the number of different headings re- 
corded for unsuccessful gulls. Several unsuccessful birds zigzagged for 
longer pertods and performed this behavior in a much less regular fashion 
than did successful gulls. The homing failures sometimes changed course 
headings frequently, maintained new headings for shorter periods, and were 
likely to repeat these directions during the same zigzag sequence. The general 
impression was that of disortentation, or at least difficulty in selecting or 
maintaining a preferred course. 


RESPONSE TO TOPOGRAPHICAL FEATURES 


It is extremely difficult to evaluate accurately the role of landmarks in 
avian orientation. It appears almost impossible to determine by currently 
available techniques whether or not a bird is responding to specific topo- 
eraphic features. It is equally difficult to measure the extent of what might 
be considered a positive response to landmarks under field conditions. Re- 
eardless of this, many authors have reported various effects of landmarks 
(e.g.. mountains, large bodies of water, valleys, shorelines) on homing 
birds. Matthews (1951, 1953, 1955) thought such features were used in 
landmark orientation; Graue and Pratt (1959). Hitchcock (1952, 1955). 
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Pratt and Thouless (1955), and Pratt and Wallraff (1958) believed they 
served as distracting factors; and others, Griffin (1952), Hitchcock (op.cit.), 
Arnould-Taylor and Malewski (1955), and Kramer (1957), have credited 
such features with having a type of funneling effect on birds. Schmidt- 
Koenig (1965), however, has pointed out that a good deal of evidence speaks 
against the role of landmarks in each of these three apparent responses. He 
feels that landmarks are certainly involved in recognition of home areas. 

During this study it was occasionally possible to record the apparent re- 
actions of gulls to particular gross land features (e.g., large bodies of water). 
If an experimental bird altered its course in accordance with particular land- 
forms, this was considered as a positive response to that factor and that it is 
possibly involved in orientation. 

Although radto-tracking techniques enabled me to determine the approxi- 
mate route taken by homing birds, the method is not refined enough to 
accurately pinpoint a gull’s position with relation to particular land features. 
The usual degree of plotting error encountered during triangulation on a 
transmitter-bearing gull’s position would place the bird within a three- to 
six-acre area at a tracking range of about two miles. This error is further 
increased by the use of mobile units since the exact position of the vehicle 
cannot be determined. As tracking ranges decrease, as with landed birds 
or those meandering in one area for some time, tracking accuracy significantly 
increases. Even with maximum tracking efficiency, it is impossible to know 
the range of a bird’s vision and to even postulate on the location of potential 
clues within the range of vision. 

Because of these difficulties and others, it is obvious that no thorough 
evaluation of terrestrial clues has been conducted to date. Hochbaum’s 
(1955) outstanding interpretation of waterfowl behavior probably represents 
the most thorough attempt. Until we possess a better understanding of avian 
learnmg, memory, and responses to particular land features, I consider it 
impossible to disregard the potential for birds using such features in long and 
short distance orientation. 

In spite of these handicaps, it was possible to determine the reactions of 
radio-tracked Herring Gulls and color-marked Ring-billed Gulls to several 
types of gross land features. These were: (1) shorelines of the Great Lakes; 
(2) river valleys: (3) wooded moraines; and (4) roadways. More evidence 
was obtained regarding responses to shorelines since these features were 
most extensive and because it was easier to determine the bird’s course in 
relation to these features. 

A total of 69 gulls were released along the Great Lakes during the two 
years. Thirty-eight (55.1 per cent) returned successfully (Table 2). Seven 
of the Herring Gulls were radio-tracked for a total of 390 miles. Without 
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[ABLE 2 
ResuLTts oF Homing Trracs Associated Wirth tuk GREAT LAKES. 


Number Distance Success Time range 
Lake released (niles ) Failed Returned per cent (hours) Average 
Michigan 13 68-82 4 6 46.2 16-29 26.2 
Straits of 
Mackinac 8 55-060 l 7 87.5 7-28 20.1 
Huron 17 IB=e 9 8 47.1 2-88 38.5 
Superior 31 85-150 14 17 54.8 19-92 43.1 


exception, gulls released near one of the lakes followed the shoreline. In 
every case where the shoreline approximated a north-south direction and 
release sites were over 20 miles from home, a majority (78 per cent) of the 
gulls departed northward along the shore, regardless of homeward direction. 
Over half (56.8 per cent) of these birds failed to return. Gulls released at 
two localities, Lake Michigan (near Cross Village, Emmet County) and Lake 
Superior (north shore near Montreal River, Ontario), were all unsuccessful. 

The activity of individuals released along the Lakes involved “resting” on 
the water but also periods of flight paralleling the shoreline. In many 
instances, these routes lead gulls farther from home. After I made several 
releases at particular sites, it was often possible to predict the outcome of the 
trials; i.e., most gulls departed northward along the shore and apparently 
required long periods to return or failed to return. Tracking records and 
observations of ring-bills suggested that they followed the shoreline in an 
attempt to locate familiar landmarks. The shoreline, although probably not 
visited previously by these individuals, resembled the home area and the 
typical situation a gull would normally frequent. The typical response to 
this situation was not suggestive of any ability to navigate or orientate by 
means of the sun or physical clues. The shoreline courses were followed for 
considerable distances in some cases and possibly until the desire to home 
was lost. It is also possible that these responses represent an attempt to 
select air currents suitable for flight. Updrafts would probably be associated 
with the Great Lakes shorelines and some moraines, and rising warm air 
from paved highways might effect low level flights. Therefore. response to 
these features might be related to flight dynamics and not to homeward 
orientation. 

Two Herring Gulls released inland were tracked while they were apparently 
following the meandering course of the Ocqueoc River (Presque Isle County). 
Both birds followed the irregular non-homeward course of the river for 
about four miles. Thereafter, they headed on a more direct homeward course. 
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The river may have provided the necessary clues for selection of the latter 
course. 

Only circumstantial evidence exists to support the speculation that Herring 
Gulls responded to moraines or highways. One individual was definitely 
observed to change its course to correspond with a north-south terminal 
moraine located about nine miles west of the colony. The west side of the 
forested hill was followed south for two miles before the gull angled eastward 
toward home. Several individuals appeared to follow roads during periods 
of low flight. They flew straight courses over the highway at elevations 
of 100 to about 200 feet and for distances ranging up to nine miles. While 
it seems unlikely that gulls could use individual roads as orientational clues 
outside of their familiar area, it is possible that the overall pattern of high- 
ways observable at high altitudes might influence flight direction during 
homing trials. Hochbaum (1955) referred to the use of various types of 
topographical features by waterfowl during flights within the familiar area. 
He also indicated the apparent use of similar clues during migration and 
showed that topographic configuration of the earth’s surface channels flight 
in some areas. Further supportive evidence for use of landmarks was pro- 
vided by Dorst (1963), Griffin (1952), (1955), Tinbergen (1949), and 
Wilkinson (1952). Griffin and Wilkinson have also demonstrated that these 
clues could be used in association with purely random search patterns. 
Skinner’s (1950) work has provided additional support to this possibility 
by showing that the visual perception of pigeons is highly developed and 
would permit use of such clues. Skinner also found that pigeons possess 
visual memory and are able to respond to specific visual stimuli four years 
after the initial tests. Hamilton (1962), however, has suggested that these 
observations in themselves do not give evidence that features of the terrain 
establish the basic course of flight but only that passing birds respond to 
topography. 

In general, it appears that a strong case still exists for landmark orienta- 
tion by some species. However, so long as we must attempt to guess at what 
the bird might be seeing, recognizing, and responding to while en route, it 
will be impossible to adequately evaluate the role of topographical features 


in avian orientation. 


SUM MARY 


Forty-one Herring Gulls were radio-tracked during homing trials. Twenty-nine 
radio-tracked gulls returned suecessfully, 18 of whieh were traeked during essentially all 
of their flight. Initial flight behaviors were elassified as direet, delayed, and those in- 
volving “rest periods.” The flight patterns of suecessful, unsuccessful, and delayed 
homers are discussed. 

Three factors contributed to slow homing rates: (1) flights in non-homeward dircetions; 
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(2) long periods involving other than flight behavior; and (3) hesitancy to actually 
enter the colony upon return. 

Flight patterns of homing birds resembled the theoretical search patterns described in 
the literature. There were apparent responses in relation to particular topographical 
features, some of which could be predicted in advance by observers. Gulls followed 
shorelines of lakes, a river basin on one occasion, and a tcrminal moraine. Landmarks 
apparently influenced the direction of Herring Gull flight and may have played a role 
in orientation. 


LITERATURE CITED 


ARNOULD-Taytor, W. E. anp A. N. MAtewsxr. 1955. The factor of topography m bird 
homing experiments. Ecology, 36:641-646. 

Dorst, J. 1963. The migrations of birds. Houghton Mifflin, Boston. 

Graue, L. C. ano J. G. Pratt. 1959. Directional differences in pigeon homing in 
Sacramento, California and Cedar Rapids, Iowa. Anim. Behav., 7:201-208. 

GRIFFIN, D. R. 1943. Homing experiments with Herring Gulls and Common Terns. 
Bird-Banding, 14:7-33. 

Grirrin, D. R. 1952. Airplane observations of homing pigeons. Bull. Mus. Comp. Zool., 
107:411-440. 

Grirrin, D. R. 1955. Bird navigation. In: Recent studies in avian biology, A. Wolfson 
[Ed.], Univ. Illinois Press, Urbana. 

GrirFin, D. R. anp R. J. Hoek. 1949. Airplane observations of homing birds. Ecology. 
30:176-198. 

Hircucock, H. B. 1952. Airplane observations of homing pigcons. Proc. Amer. Phil. 
Soc., 96:270-289. 

Hireircock, H. B. 1955. Homing flights and orientation of pigeons. Auk, 72:355-373. 

Hamilton, W. J. 1962. Initial orientation and homing of inexperienced Pintails. Bird- 
Banding, 33:61-69. 

Hocnpaum, H. A. 1955. Travels and traditions of waterfowl. Univ. Minnesota Press. 
Minneapolis. 

Kramer, G. 1957. Experiments on bird orientation and thcir interpretation. Ibis, 99: 
196-227. 

Kramer, G. 196]. Long-distance orientation. In: Biology and comparative physiology 
of birds (A. J. Marshali, Ed.). Academic Press, New York. 

Martigews, G. V. T. 1951. The sensory basis of bird navigation. J. Inst. Navigation, 
4:260-275. 

Matrnews. G. V. T. 1952. An investigation of homing ability in two species of gulls. 
Ibis, 94:243-264. 

Martugews, G. V. T. 1953. The orientation of pigcons as affected by the learning of 
landmarks and by the distance of displacement. Anim. Bchav.. 11:310—317. 

Martriews, G. V. T. 1955. Bird navigation. Cambridge Univ. Press, Cambridge. 

Pratt, J. G. anb R. H. Trouress. 1955. Homing orientation in pigeons in relation 
to opportunity to observe the sun before release. J. Exp. Biol.. 32:140-157. 

Pratt, J. G. anb H. G. Warrrarr. 1958. Zwei-Richtungs-Versuche mit Brieftauben. 
Langstreckenfliige auf der Nord-Stid-Achse in Westdeutschland. Z. Tierpsychol.. 
15:332-339. 

Scumipt-Korenic, K. 1965. Current problems in bird orientation. Jn: Advances in 
the study of behavior (D. S. Lehrman, R. A. Hinde, and E. Shaw. Eds.). Academic 
Press, New York. 


200 THE WILSON BULLETIN ee 


Skinner, B. F. 1950. Are theories of learning necessary? Psychol. Rev., 57:193-216. 

Soutnern, W. E. 1963. Equipment and techniques for using radio-telemetry in wild- 
life studies. Northern Illinois Univ. Report No. 3. 

SOUTHERN, W. E. 1967. The role of environmental factors in Ring-billed and Herring 
Gull orientation. Unpubl. Ph.D. Dissertation, Cornell Univ., Ithaca, New York. 

TINBERGEN, N. 1949. Vogels onderweg. Vogeltrek over Nederland in samenhang mit 
landschap, weer and wird. Scheltema and Holkema, Amsterdam. 

Witkinson, D. H. 1952. The random element in bird navigation. J. Exp. Biol., 29: 
532-560. 


DEPARTMENT OF BIOLOGICAL SCIENCES, NORTHERN ILLINOIS UNIVERSITY, 
DEKALB, ILLINOIS 60115, 29 JANUARY 1968. 


NEW LIFE MEMBER 


A recent addition to the roster of Life Members of the Wilson Ornithological Society 
is Dr. Richard C. Banks of Alexandria, Virginia. Dr. Banks, who holds degrees from 
The Ohio State University and the University of California, Berkeley, is currently Chief 
of the Bird Section. Bird and Mammal Laboratories, Division of Wildlife Research, 
Bureau of Sport Fisheries and Wildlife. His ornithological interests are in the ETETE 
of North American birds, hybridization, and the biology of introduced birds, and he has 
published about 60 papers on birds and mammals. He is currently the Senin of the 
A.O.U. and is also a member of the Cooper Society, the American Society of Mammalogists, 
Society of Systematic Zoology, and the Biological Society of Washington. Dr. Banks is 


married and has two children. 


